
A-P'j-^J bj\jA-\ C->L>-ji c_aJu_>o 

I j-A .Ajij_*_*«Jl Ai^j j_*Jl a^L*1 ! (_g j~*~\ (_Pi A sL»*.j u* 

(_gj.g... t . J I j>^yZi\ A^-J ^9 Aj>-LLI j^»ll*Jl o JA ^-*9 ^9 

LJLc-j LoU»sj 1 UslJj} 3jl j^-l oL>-ji JaJ jJ j .(jJ^Ll! oJla ^9 

A-^-L^su ^L*— **<^1 \j o ^Ij^i a . < >1 « 9 ^9 (_g j_frJjl 

U^Lj j! qLjJI apj**»j (_g j fr .» ) l j^<— il fl .ijj l_-^jw u . (_g j fr . .« 1 1 j^s^lJI a$**_ 9 t < 9 fU,jl 

-la«jjj Oj^i! AojJ.! Atfia'.-a ^9 l Jp A-wk_jjA 1I JjJsbll ^ la ».* ^9 LoUol 

UsLj jl Jflujjj l g » I 9 A-wwwm^JI Ai jJ» jJl L#lj .(_gjfr.M*Jl j_>«^jJL> L> ^9 U?Lj jl L) jjl AP 

cJ^ -IaJ tA^jjjdl j^lsliil ^9 (_g jp^-jJlj LJ Lpj LJL- 

* ■ :■ ; ^ ^W'j> j ojl j-^-i oL>-jjJ jtl j j->"j ^^Ip J^Ljj'yi 

i^Llj . * , * O Aj'i/ jJl (_g _L_P A_ol ^ 3 > -| _J.5 jjVl l-AA jjl £"L> jJ! AP j_**> 

oL^j ( J-p f*"* * t(^J_*_xLl jIwL^uJNI aJ^L*-») a^oI ->-Ml ^uluJl ^JLp 

0 JA Jj-_J aj ,?*t_jijj 0_S^ Jli J A_^j I jjJl ^ A_aJxw 4 j£J A_-_u 

(_gj . .^>. t .. l l j^s_*jJ I A_i-L>^ Lfrjl ^1 p (A— ^ aJ^L*-*) o'itaLail 

.A^jjjll 
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tju J CSj L-Jf ojli ^jxJl v_i jJaJl ^3 4_Ojx~Jl A-Ojxl! a5CL»1I 

J^Ji) Lij^ o^j Vl J_^l (jujSfL^_-i VT 

(jUajJl ^ ^JSj jULJI IJla *l_^_>-l ^ . ]a . « -. „ * Jj*-^>- £*jil I J-A -O pij 

Uw?l j LjLJ 4^JL®JlI ^Ljj . oljLdJl u uil^-l <_£ jijll 

^Jl^-I ^ylp ilkil aJip-LJI Jj_^JI J <ij-^ <_^-® 4 <_S (_^i H-^r 

(3 j-^' ^L? ^>^14 ^ olxi^ll Jj>- jj L*5^ j_>sJlj ^jx]! 

jil *lj_>-S/l ^ la x .* ^^lax? l$jLi «A-^ 4< ., <9 ft L#lj Oj_iJl <^L*2_gJl ^JL l 

^jdLlJl j I JlA . A>J *LJ L «J L l i p-lj^-'yi ^9 i — iL^ a ^.ll j*Z* Z *j A^l^il 

^ U&^-p j <LjLU oL^rL JJ ^jA u jJLlij J_*_Jl kiiJ J-S’j ( j^oj L . /3 .,. :1 'j ^ijll ^5® 
A_*L*Jl A_^>-Lil oL^_wJl ^9 Sj-P^j ^1 C-Ol (^j_>-'yi A-jJ-j-Jl ^J^alj-xJl 

.tfUl e/ l 5 (J! <>* ^rr* L5* ^ (bj Jjj^r) 

^1 y>^d J ^ -k- <u-i J^aJ JLil 1515L-J OJil (_ 5 ^i 

.(t ^ Jj^) ji^Ji > ^ x xrjrAv j\y, 

* f i ^ * ^P’ A, )a « *> l^J 1 ^ <-K^~ ^ " > 

jj>x-*S , Jl A_-_Pjl ^^Ip oJ_^JL*ilj j-iLil ^LvJjJl ^^ip J_oJLxj ^jlil J_5 ^kil ( \ ) 

aj g -*S\ ja Iaj—^—p j (Atmometers) ol^_^> -yrSfl j (Evaporation Pan) 
jjJLaJ ^ 4x-jdl <3 J-vailj ^1 c3 6*^ -o^ A-*J> w i*Jkl 

ol^-<A-dl Ajl-ilj oV^lxil ^ylp -L^Ixj <3 (X) 

^>- 4j J ^_XwJ I O j_xl! <£LiL Li I CjUa>til ^-9 

^ ^1 i->-Lil oUa^dl ^JLP Jvayj (Evaporation class “A” Pan) (I) 

e-|j_^-l pJax^ ^^ip AP j j-^> Aia>e_« ^xjjI ^]| A^Lkil ^^9 ^j^<Lw 9 l_^_9 
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oUa>«il oJlA ^ 4_w<k_S" pi) SiL*Jl ^ j .p \o11a j-^ L*jJjj A^loJwl 

oULJl <J^>- A-?~ ji ^S-j A /> lal.4 iflj^Jaj 

%jA jtS ^ Si jjiiil oULJ! ^jA *- J Jj>-J A-^Lil oUspxll law* ^5 <ul*ill 

^ l ^ ii j-5CjlL! oUL-Ji {j* ap y^>yA i _^>-j ,_yJ| AiL^VU olla>«il 

ji (jjJG Sil*Jl 

Ajji? jJlj ^L*_Jl>Nlj SjI ^ l-l oL>-ji) ^LaJl J_*j 

Jl^-I jjl ^ j>X-lS\ (Jj^» ^ S jjjll A^ w wJl ^jA (^LjJl ap^w*j 

C^ 1 ^ <Jl o- 4 >>«^ Jj^ Jpj Jl Jvai 

L».«Jl p_A I l ^JLp AmmII c^'blilAil t ^1 p i L^.« p *V L) a^-j >-Xai o^i > . « « «««ll 1»\ ^ 1 

; ^ja JjI ji sjlp aJ jJi oli 4_Ju>*ll a*>-L1I 

. jjwJL aaLcII oljLvJl L^-5 i)jJo j^\ ol jiaiJ j>*^i}\ a^-j jjJJL O ) 

• t ..3 ^^Ss_«^*jk : p ** & i ( Y ) 

J A-^lw« oQa>«^ L$j JL *r Ji'l J-UbJ.1 __y9 A - »~_9 Jj-X_£ (r) 

C-*i Aolii ol>rJa^»U ^jA t^jG' Si jJLlll oUll A~*S (O 

j } 1 ot jiSj oUlj^lj i3 ^Jlj 

. A-pljjJl aJIII oU-L^-Vl Si ^^JL p JpLJ (o) 



! 4jLL*JI oLJjJlil 


y$*9 I Jij>- iji ^>C*Ji 4~JjA . Jl A^LoJJ ^9 Jxjl jjJ-io Aa1*J.I CIjLJ jjJ! 

(^» \ ^ *\ Y) Jl j-i-l Lgj ^Us a-*J j»Jl t-iUj Jl IAa J c— c yJl oL-ljjJl 

.iSiLll J yjdl JhsJ- J <ulJa^~-l y £ £ J <JJ ^i^Ul 1^.9 JaJ J'j 

i“j lla-> , a jL>j Jip k —® yJ>lj jE*-^ ^ojj 1 ^.-. 1 s~i tj^>-LJl J U-S" 

iia*-> 1 JJ oJoJL£ J> y Jill J> jJJ y# J*-Jl £-* oAa ^jU iJ jUL»j 

jl jjJ! oJu ^Sb3 cJi Jii j .(Evaporation class “A” pan) jji J> 

Jl ^^1 i l# I j ylaUl t ^9 <_] Lo-*—^*' jS* j 1— 

U_Lo . jl J- J cJjUaJlj J>lJ I A fllfl' . 4 J ^iL»Jl J<2-9l 4->*jbo jLi 

JJuJlj Oj jjll ijojllj JL>-j «J A tfla . ll J2i— ®1 LgJ cJi J-A3 v_9j_iL4j! £"i J 

^JLs^ j-»P a£LJ| Jail* J»J>-y> ^ij i_pL_v? ji I Aa y» *4— Joj 

<U-*S Jl J A-g^ojl.^AlJlj aJUxIIj A-^Lil jj jJaJl J Ij yL-Jl 

Jp Li * y~_* J dills iJlil oUxJxwjl y> »— > Jllj .a_*JIj 

.iiii jS' Aj>oli) j j5u Ji (i~~Jl JJ> jJlj ojl JJ cjJ ji) yj-li* 

jl y> ^jU Jl j! J) (Vissman et al, 1972) j j J-T j jL»j-J jLil 

A_*P J jJJ jl5 j J jjl law JjJ ip ojl yM ola-ji j ^^w<»_2Lll ^l*_j*Vl 

Jj^ o jjl J*! j-*-ll y* iit^A jl (Ward, 1975) ^ j\j Ji .3j->«ydl oLil 

iJl ^l_w_J>Nl J iLif j-ldl JLwJl y> <l-oI 1I ^ Ja . J l y« ,_j>t^jJI 


CT 


(Doorenbos ojjjj .^tjl ip ijjJr' Jlj 5jl J-l oU- jij 

yp ^JbJl JLScll jbU L-Li ^ jl£ j-^-JI J»1 j-^1 jl Ji and Pruit, 1 977) 
^Ja—« (_$l y» jxjl Jp ijJa^Jlj •J J-l o J-jij 
J_wj jl Jl (Dunne and Leopold, 1978) i y>j — J j Jji y- J jl — Jil 
jjUSj 4_y-b_ll ol jJ_d.L) o JiL_* ^jJ-l y» y^-jJl Jojj ljJjl>- y~>“ Jjj-I-Jl 
Jl 4_J-Ull oLla>ell J yjJl y-LiJj yJ-Jl J ^ ya-aJ l 
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Jjuw j! (Knapp, 1979) jg dUA5 . 



^5 \j 4iUfljl jJ^3-A 1^4^aI ya jA*_-lll 

V. A> v^-! ' ^9 A_Jl_P A_«_J 0 ^JJlj ^yVM_o-JtJl y» A_-lp ^J va > *J A ola *^> 

^9 4^»La>J|j i_d....,<aH ^9 0^L»3 (S^Ji OjjJj f-LliJl ^ A^a-4?X^9J 

^ j-S-5^1 Aj^Jsj J-«->*j L)1 " »«« j (_$ AJl jLA-l *l^-$Jl Sjjjil ^Ij-aJ! ^ j. g-L d Ji 

yo Aj jb jJl (j- 4 A-^S" Ol twiLi-l e-I^Jl <»iblASj ^ jbJl 

<J*>b>- y* tilJij ^b ^1 a5^>- j->*--A 1 J J-*-a sy?jU u - *-? 

(Fetter, 1980) Ulj .^Lia j»s- *1 j^> aJIjiiJj ajjI?jJLj <AL^i 

ap j^»*-a ^1 p JUi*j La oLlI C-»Ulj->-j ol J-U-« jl jSi Aii 
*t j.^1] A-tf.UaU Aj^J? ^J lj el j^Jl Sjl y>- A_?-jij elil 5 jl y>- <L>- ji Lglo ^j-e J^IjaJI y* 
.^b jJb Jjuw jjbo dU JtS^ j ^LaJ^Ij ^>tlAl elil ^ \ a ~ j t _j— 

v3^>' ■ Jail J-al j_*Jl <jl ^ \ (Shaw, 1984) jd c->jl—£l L»io 


3» : -UH id-b>*j IJla j jlp ^ 1 JjL^JI Jj^*sJ Ajjjj_d5l Aial^Jl AiUaJl 0 ) 

(Long ^ j$\ j (Short Wave) ^^~-»dJl £U-i)[l ja ooliJl AjUaJl ye 
j^\ oLi y}L\ J ASlkU jsLJI jJUail Lr ~*Jj\ jldVl J Wave) 

j& e j)\z d*)b_>-'V L*_J ^«w*_JL3l bo-^s { j^ ^s- 

.yi - T ^J] ( J-+m y* JL>-I jJl (jl^il iwillpxj Ld cj^Ll 
e-l j-gJl ojl j_>- ^bbj*yii 3 3 *>" (^) 

J>*y il f-LLl s j! J>- ol>ji ^ ^Lib J^U A_ r ^jJb Jbbl lLU j5j 3ibj 

^9 bJlp j j£j JJLa_ 4 o|i cilii j^yLp Ifrll) .Ala A-jd" 3ibj (S^y* 

JLLI viDAS" dJaill ^ ^bisd'yi y>i> <->^i.J ^hil oli (jjsbil 

. g-lllJl A.^3A>tlLl^ i^jwah aJLaJI ^Px^lli A. O i ^ J A. ^ .>v. J b 

.(water vapour capacity of the air) t -\ ^AJ dill ajjU«JI aa*JI (T) 

.^b^Jl AP j— (O 



(o) 

J jl (Monteith, 1985) o-i ^ J\ i*-!* (*0 

ojl A^pL*-Jt>Nl AillaJl ^JjL* A$^IaJI Ob A^>-Lil (»1 jI ^J o 
J»*lj-*JI Lft— J_a_s (^ ^ &]!j L»lj .^L 4 -p j~**J ^ 

! oLp ^ yll <Lulil ~j/> j^wJl J-Xa^o ( _^1p o ^Jj^ll 

jL?xJl l a A+0 J f-\ j_gJl 0jlj-5>- A>-J^J ^g-wvo— jJ I ^La-J^l) Aj^i-I ^J^al j_*Jl 0 ) 

.((_ Sj^T' 1 »/9,\\j ^UjJl AP 

.^>wJl LgJwO tL>JL>sj ^jl ^la^Vl AjcJp (T ) 

.jPwJl LgJ O-Xpxj ^^1 a Lll <UP jj (T) 

i-jJ-Ull ol^Jcdl jl (Chow et al, 1988) j j y^\ j jLU jLil j _5i l^-l j 
Sji jJ-l ob-j: j (net radiation) ^L^aJl ^ j^wdl jl>jl>^ ajjIUII 

. f-l ^gjl JaX^j ^L. jJl ap ^*> j Aj jll j 

: ^IjJiJl <JI.u1 

JjJ^. L^da^l^j ij&C Ajvo j£- o'V^Uc« laLxi^l aJjU^o ^Jl A^IjJLII oJlA i*_3Jl£j 

o— jull ^b-j^llj ojlj_i-l ol>-ji) A^_>-bii j_v<?bjJ I ^Ip If-hj (_£ j g a Si 

'ay^S'j * l— -^ J> - V I A d l a .^ (^LjJl A_P A^_^wjjl Aj^ls jJI_j 

’- ^LL« J^>- ^y> wlSliaJlj SjjjJ.1 Ajjjllj IS'ISL - j ( JjU —j 

oL> j2j tA_JLd! a_^>-Li11 j-sa»LjJI j ^ j ^ II a_S^C*JI jujl^- 0 ) 

.Ajj^iJl ^bjJl A-~w«jJ! Aj^is j^lj ^»w > -JL l l Sjl ^i-l 

a_p j-wj a^_«^«_JI aj^1» j$\j ^L*_Ji^lj Sjl j^\ ijl?-j: yl (T) 

J5 Jp (l«i*ll ol j-^j<-d.O <b jl! 

.A^IjjJl ^ya Audi ll» 



4 , aW.* j?- 
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• L m'H Jl ^ 1.0 

C-fV-Xx!! ^Lp -L»^LpI JJLs i**ljJlJl o Jl* lJIJLaI jJj 

:ybJl 

(Equation Pearson Correlation Co- JsLJjVl <J^lx _4 J.i -l- -| ( ^ ) 
^Lx_J-Vlj Sjl ol> ,ju 4 _^LaJI oli'!A-*J! JjJu>*jJ lLUSj eficient) 

•if J 

diljj (Multiple Regression Equation) xuil! (Y) 

j oj\j^-\ oU-j: Jj\ 

.(•J-o^xil j^*^0 jJ^ll ( _ s 1p’ oljJcdl) 

• l«XA ^5 <Lo 0 *ULmJ| jA./*a 

ij\ jL\ oU-jjJ l>j^S I <~>-LU oULJl ^ d^Ul -L^lpI jiJ 

oLilj iplj^jl Sjljj oLU>^> ^ <-* j^j ^J! i->jb ^Ij L5 ~^lj| 

(f ^ 1 m) : 4JUI 4^L11 

( f nAA-HVl) JsUj (^^t-HVY)^ (fmm'WV^UJIj 

e-iJUaJlj (^ mo- ^ <WA) 3 j jjJlI AJLjjdl j({\ < {<\*-\ <wv) 1 S’LSC^j 

jLoJjl olW! jL^I pj JLij .(f m<lj AAj AV IjlpL- ^ ^ - \ <W*0 

LiUij oLil j <pI jjJl 3 jtjjJ 4 xj1j <>Sz>*j) i ♦ o*Ap1 Sj ^SJ iil 

4_P^»j 3 j\ jJ~\ oL>jj) <L*jjJ_Ll i«_>-ldl 

(_5* i^JJ o ^P ^JjL'V iLjJs* 4_J*a J SjJLaJ l ^ , t (ajj.,^ .til ^L^Jl 

1 <u>-Lil olk>jLl jLi>-l 



2}as>tj) ^ obllj ApljjJl Sjljj <^£*b b j -§ « b l b^Uil OULJI ^S' *bj 

^Js' j iwajUaJl j 5 jjd! bjJ_ilj 1515b j JjL>-j oJ-IPj ^Jbs'illj 

r 1 ^ ^ ijl (b O r* Abba-bVl oN.>L*il 

’. ^Jbil j>*X ]! 

: b* jjjdl jbLJJ bb-^ j^Uaii-l • Sf jl 

jkldl ^ (_5 yb Jl bib* Sjl jb' oU-j^j bbb; 

J\ Ij\jJA obr jjJ ^ -b jbl J-* bull bb ^ 

^ ^ U‘ a ^ ojl jji-l C«>b>-jb (_£^-bl Ja-xjjdl bo. « 9 jbi LoJ^ V » ^ 

j 5 ^ ^ 4 -^' ^ -c Y ' • n 

bo-bJ bbb Jib! b3I5 ( r V 0 , a) £*i\llj (f X o , * 0 *b>-Sll bib ^ 

5>_^P j (^Y 1,^0) ^b^Jl ^ ^ oL^rjAJ t£jb' ja^j-jdl 

» ;U-* Sjl^J-l oU jjJ ci ybi b jb! bb ^jlbS Ibjj (f Y t , YT) 
jbsju ^ -ia— *^c T T > * *>J bj(fYY," 0 i 5 isb 
Jb^^pJ'/Y^/tSj' >>■ j-*- * AA bo-b tj^\ jb ^^^bil 

JI^p- Jl bu * j Jbi ^^bJI £lb}U & j^\ b>b b Jil lw b>«Jl 

^ v g .*.11 b jbl bb Jb .1515b. bb* ^ fjJ' /Yp-~- / bj'^ J-"-^ ^ ' 

l^J b Jil Jb j (7. £ * ) *bS!l> bjb$3l b>^ J> La'ApI J>\ 

C L ^Jl bp^J J^yil bob Ulj .C/.Y A , o * ) 5>p J 

bo_J Jil Lo^o JJb bakv4 ^ bib! /^*5A , ^ J>\ J-b b^ 

J&Cj* ^ J5 J b>b» /fS l , o J\ J-b lb^ C.^' 

.( ^ (*ij Jj^) J^^j ^^iSn 

bw- j jbl J^Ull ^ c5^ L5^i ^ br* b-.jbl bb bibo 

ojjill bail ^ J5 J r JL. r * • <>• b>>“ ^ — 11 


-H- 


aSLLoIL a— ( jjjdl <u>-Uil oUa^u^dl 
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(fjur <\ t ) s>pj (jju y < w) ^ js j ^ y o . jp Jej;j ((O.r AV) 

( ( ju»r t n) cisikJi ^js^^UYo.^ji; L -^ V^ Y A *- ^L? 

jl J>\ Y j Jj-L^-I ^saIjj .(p-L#Y YY") LS"l5wj (^-i»Y £ * ) 

(jlj flj Aljjll A-alalj T 1 ^VY'*! fJ'^J lSj ij ~~'^ J '**' :~^ i_? .^N' ■ * 

.( Y J j^r) \S\SL* <uJal* ^3 ^-1*0 t *As <_£ ^g-JLil 


ja y*~U wil J&\ ^ W 
<Lo iujjJt i^LkiU 4.y (0 
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■ il iju aS^jJ! ! LjU 

oL>-ji <Z-.*J3j j\ LoJl^S ® oL>- jJj LJLp j LjUoI LULJji la ." jj 

°3r p J kSz>^ yii yU I ky Lgjw Ojlj US 'OJ\y-\ 

' ’ ^ J !^'^ 1 0 j_>s_^Jl 4-<»wJ> yj JpLj <L owJ> JjL>-j 
^WO^' A*-S J^aJ Ulo 

^J| AjUaJlj l jyl! <Cj jilj L^tSw y> J S y Sjl yL| o y> 

<£A~^\ a*_J y • Jl jJl j » , AA j ♦ , ^1 y 

k-U J-a? Sjjdl ojII kk>^> yi Jl ^UJi^btJU j LjU«jI ILLJjI 
J^»U_« ‘U-J Lalj * , ^ * ^_p- L5 ~-^jJl ^U_j,Vlj yx^Jl 4_oJ y_» i^LjjVl 
y \ ^l- 9 <-J j . a gl lj 0 j~^ y y*_»i)1 y> Js>LJjVI 

ily JfLyj'yi J^L*_» 4-^y yJJ^J LjJwo .^Jl j_jdl * , AOj * , AV j * , AA 

J! 'j £_t>LiVlj cJjQailj 151SL* y £l*_^l J y^U I 

Ajjk^jly^l JsLjjJ Li j . JlyJl * , V*\j * , AYj * , AS j * , AS 

y>s_-_Jl <Low>-3 ojsIj L»A5 kij]g>ji\ <-o~«-9 cJj UAS y\ JsL-jjl <ili 

* ’ ^ ~ uy. J-*L-*-* L!j j j~SLJlj 

tJj a -gJl j ( R — • , AO — ) y\jJ\ j ( R= ♦ , A*\ — ) JjLj>- klaj>t -4 yj> J £ y 
J*L*_^. Lolj ( R= ♦ , A ^ -) 5 jyi\ 4_oOil J ( R= * , A$ -) ^isLkJlj LS'lXv-j 

^l- 9 “j-r^J ila><_4 y y>^U\ j k>jb t yj i»LjjV' 

.Jlyj|,>.,vnj. > v^-Jly. 

oUa>tU pj izK* y l«_ow:> LULjjl APj_^j ywJl i gJ ^j 

^UJ-Vlj ojl yi-l ol> jOj y^il y iljLio 

J-A) LiJwo * , ^ * ( y\y>~ JsLjj*y! <L«JS J-s-aj (Jy>- OJdl 4ja>t^» y |j^ 

J! W_fl5lk]|j [S\£*m JA J5 y i* y ^ yyJl JpLjj] J^Lca i<»wJ 

(R= * ,X 0 ) y,\jJ\ y* JS * ,r» J^L; j)/I juy j » , So 



^y 4 _Pj-w - j y^-~3t ,jy ^ * ’ YT)JSUj 

'U_^> Lu,l 'liu jl j-bjl — ; _^-JI Jfcjje U5 . • , T • J\ ^> 4)1 

5 J_; P ^ J5 ^y • , • 0 aJNoJI UU^I aJN:> ji 

^ i- ^ < ^Aj ^ji a_p^. jij tiUi i*e> .( R= * , ^ ) ( R = * * *^) 

jj» J5 y ^Jucdl Js (^3 tSj4r~- 3' ^ jj* J-*-~~ iS 

XT *Jj Jj J&-) j oj^e- 

: j>%~S\ ^Js> <L- jjjiil i^Uil ^>L*JI yl 1 


(Multiple Regression Equation) xu^il aEL*-* J~k; cJ:> 

oU-jJd aj^i 3' oliu- yuAJ a^ 1 -^! *3^ A? JA? ^'j y' J* 

^JlP (AliuJ .1 ol ^ldj3l ‘^t*’**^ Lr~^' 

a-o a^JuII y 4—-jjJil jktdl l/ (“ l ^ jl * 3>' /r*-^) (J?j4-~^ A*-A 

; ^Jllll y>C Jl ^JlP l^LtiLo eJ j— < fii-* j3j ( t pij JjJj>-) Aj^_^tw3l 

: *L->-SfL Jt iji^Jl ^ y^dl i-jjJ il V^' y' - ' 

^y j-Jcdl ilr 4 ^ cA ■ 5 “ i - x: ^' jI.Xj>*j^M il^L« ^3^ 

ejl j ^- 1 CjL?- j 3 ^ j?* 


<*J 4-^—i cJ^ . ( R “ * , 


... v'J 1 Aj jJs> j3lj 

^.,>1 

JL1 P aJU^J a3 ^ ota Lf jlj *L~All Aiia^j 

(Independent aJuL^~I! ol j - : J< ^Ejj * , * 0 a3N-xJI « 

• , • • • ^ ^jLJ R yUi^l A»y Variables) 

^y y^_Jl j ^L^Jl ap^v- jju aJ^UJJ R ao-J Iap oMU-1 

.(• f n« •)5 j^pj(* ,iru)r^i^« 


P y * Jij (Parameter estimate) ^-Ull A^i UUjj 0 ^' ^ 

i j50r ^yJl aS^LhII jU ( ^ ^*-£ j Jj-t^) aLa'..~> 11 (Intercept) J J .. <03 x11 
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ji\ AP A... — 4j lj\ ^"*7® Oi 1 } 4®"^*-^ 

. Aji Jj«-~jl 4 -J^aJI A^JuILi <L»nJjjll (jJpLil Aj ^ g ■ :. 1 1 
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LJl j!-u] J jJbLl 

















Ap ' g lf -\ ■ 4sW.a ^9 ,_£ J l .r.li 

: JLJI 

^l_*_* (m,r*+Q»)> , * > )-((j>) o , *r+(j,)* ,r^+(^)^,vA) = o 

o)^j 

• ^ {S ^ *■—■-' 

. 4_> jill <L>-jJt5L> (_£ j g -~1 1 Ojl ^A-l 4j>-ji Ja-^^La = ^ 

/Y /<*jjI j-*^ O’Ija-wJLi (_£^_jl!I ^Aa^^M . 1 -2,*.m y~a — 

• 4P l-^A I / (*S (_£ ^fr»xJl £-lj Ji\ 4P J Ja^a yji — j 

. ( /. » ) Aj j ^ ■> — 1 1 I 4j I i la *-a 

\ I 4la»t-d j^*bjJl ^Lp 4***^jjJ.I 4.^-UJ.I j»^?La J I jjl ~ Y 

J 1 ^ ‘j'j jg -~ ' 1 ^>tjJl jljJLo jIJl>cj^/I itaL*-* J^JaJ ^cjIij cJ^ 

J _^>L*jl ^^3 ^-aXpJ lj I ^W<*W*_3 ^3 jym J 1 ^jA /.^ * 

(ori , AA Q ^ ^_. : .,.i LaI cJ:> JLij .( R Y = •.‘lOL- jjjdl A^Lil 

^^.^.JLjl pL*_J^I j oj! ^J-l oL>jj I ^Ap ( * , * * « > ) wi a_JL>jl>-!j 

Lgjl j 'A Ajllala ^3 J g --- j' 4~oS Jjjj ^ 4-> «~H A^^vjJl 4jj]&j}\j 

ojl yU ol > ji Jp UUj ‘ , * o AS^jJI ,j jZ~a jlip AJUaj-l AJN:> oli> 

Ao-i ^JlPj (_5 j g---l' A*-_S ^3 < U *.>~ J l At ji? jJlj ^IaJ^Ij 

AJ^LaII 0^3 ( £j*-3j l)jAj>-) 4 iAL ~ l l ol J J ^ 2 ,->ti.' s-^AxJJ ^-IaLI jjJ-6j 
I^IjUS - ^hS\ 4jLk^ ^ 1 ^ 

-: JtJl _p^Jl ^^Ip 

r^^u. ...r-v,ei-(a)* , v^+(ji)« ,TT+( c )\r,^r) = o 


— i jl O 
.^_L» _j y^-Jl — 
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** Sjl y i-1 oL >-ji yt 
*?>j*}\ ^LUIU jJsLil ^ ( _u^*i! ji ^. Jj ^Jlp (4ia.-,-„ll ol^JLdl) 

( t ) (*«5 j J 



Ul il-lpl jy> J jJL=L| 


























































(_£ ybJl « j! 4^- ja^j^a — £ 

jJl /ijjl j^-I Ol (_gj^-» tJ l ja*a_^la = y> 

4j j ^ * — I I 4 » ^ *iwbJ I Is * ** Ja 

: ^LjJI ialaia ^y yyJl i^jj-dl Sybil ^?UaJI yl -T 
Z, j g .il l oLL* j_I-dJ Ol ^^Lp jlJ-?*J^/l 4 J.iL*— « ( J^-JaJ «jLlj ^J-5 

4— aJ&l j^L jjl 4_Pj-x J 4— jJl 4jjja jJ I j a— til ^L*^>^flj S jl j^i-l oL> jjJ 

/.A^ ^1 y- jlj ysLjJl 4 -aial a y ^ ybJl y*r*^ <_?^ ~ a j?r^ 

olla*aj_l« < y ^ -*Jb 4_a-j3 <y j--*Jl ^jA 

^;Jl^1j(roY, WMbycJ^j(R 2 - * , A^) 4 — jj^il iy-ldl 
4 _-_-jJl 4 Jjb jJl J ^L*_»iNlj 0 j\ ji -1 oL>- ji 4 — aJsl ^ P ( % , * * * 0 

IfljJj ' 4_dkjs ^yjJl ^^1 4^ jjJiJ ^ ^J_^l ^LjJl 4_P^--J 

ol^-Ljdl 4 _wo»aI ( _ 5 JIp Lb • , * 0 4J^jJ 1 ^ j .: — a xp 4bL^>-l 4JN^ oli 
J j./a^rll ayJJ ^-L*ll jjJJs j 4o-J> ^.^Ip Lbj ^ J $ . ti l y*~Ji 4^-3 ^^ip 4— -Jjjll 
LgJU_*i^>J yJlitaUil oL i y j Jjwb>- y iijJilj Uiubl ol j-JcuiJj 
: JbJl yb 1 Jlp j y>L^I iak^i y (J ybJl yyJ' y 
4fcUu-...(oY ,YM)^ ,Y°)-(<j)'T\A1 +(^)* , *V+( c )^,A^)=o 

(^)yj 
: j!b~^ 

. ^_La _j J I J I i— J 

, 4j yll 4>-jjJL 4£yjJl Ojl jJ-l 4^-jJ Ja-^y 9 = ^ 

. j» yll / Y J»— a /iijl Oly~Jb »— Jl ^l*^>Vl Jfl^aya — y 

.4pLa / ^ — > 4 j ^-^J l ^LjJl 4 Pj--x Ja*ayo = j 
.(’/.) 4j j^bJl 4--bl 4jjii> jJl Ja-^ya = Js> 

! ^ -^sU 4jtkic Syp 4Ja^ta ^ y*«^J^ j^ip 4 — j ^ j-J .1 4yLil j^L*Jl yl — i 

oljbcd.1) 4 j j g .1 1 1 4_^— *j J l 4 jjJsjJ| J wo-bl ^L*^aNlj SjlyLl oL-ji j y 


-T • - 


<u»i Jla 3 (ju_i*il ‘A^-s L>w»lj 'j^b (^bloll 

Jb^ol^^MR 2 ^ > ^Wb^' cH~£^ 

2^3 ^ j-JuJ' J! f j-~ p *-* -*W *- * - k «f S >r p 4 ^ a>c -* eS j 4 j-^*-r^' 

U5 .4™J' 4^k J 'j £UA)Hj b' olk»j^' 

^]Lp (','** \) <3 iJLoO Ok-J J ( *1 ^ A , ♦*\T)iwj <U-J L*2 j' ota 
jlp aJLas-1 aJN^ jS La ,^ 1 jlj fj c?^ 4 ^ L *^' olj-idl J\ 
2^3 j jSjiJI iijT aJUaj-NI j-^LjJ. 1 b O opI * , * 0 

ibl^ll jU ( £ pij J jJl?-) a U: .«JlI o' j j ^ a->J.' *0?^ p-Ull je-bi* 

^$0: ^.ygdJb ojOP iia^» (_5* -b-L^ ^ I^L»jC_sO 

: ^Lll ( _ 5 Ip L$^pLw? 

.(Ofij^u-.-Cs^, *t+(W* , u)-((^)* J -+( c )^,ro) = o 

.4 Jjd' O- jjJb 4 j 6j' yU *>■ j-> ^ 

,^» jJ' /T /<bj'^-' OljA— Jb -kx^o — J* 

.(/.) a~-oJ' 2jj3> b' k**> jr* ~ 

^. V i> .t.U ojl ^jkl oL>“jj O' ^^^Lp j'j^>«jN' aJ^L*-« ^■ j bj oJj 

Jb ^ jJ ' I io_J (^U- LJLp I ^b oli qU b' <Lp j-~-j bb^j^b 

Ukdl 0 Jla j & j+Jl J' 4— «wJ J> ^ '/.AA o'j JSLj- *ik* 

4_^. jjjdl 4^>-LLi ^-yglbJ! oik- J-O. 0»_J J> J>\ >J-*-l 

^i^j L -SjQrn* ,oi^)^^^UL,ioJ^u^.(R 2 = * ,aa) 

LjUap-| AiVi ji Lfty I oij (5 ^j-^J Arr^ 2 ' 
^ip j aJL*J' kLJjN' J^abc^ y> 4^_J ^Lp '^Lop| * , * o aJNjJ' 3jr*~* 



jLi ( i pJj JjwU>-) ol j j j ./i >JlI p-j_>JL] ^jJlaj a_^J 

4Ja>x-« ^y (_$ jg « t » l l yt^Jl jjJJL < y l_^|j_>eJLy y&T yJl A-jU^*- jJl itaL*i! 

• _pxJl ^^Lp- L^ipLw? cJ^^” 

^u. Oo-i.vn+ooi ,r)-((j)u f lY+c^i)* , u+( c )^r,vY)) = o 

«VJ 
: j!^ 

• I*-U -J 1 I = o 

. Ajyil a^-^aJL aj j g .t« 1 1 Sjl yM a>-j.> ia.,*i = y 

* 1 1 y j Ajji yj - i j j t ^ * ** ' ^ ^ » »» *< > * ** 3 1 ^ \*^y i ^y 

. ApLwJl / — j Aj £-L> jjl A^ Ja^ yjs = J 

.(”/•) Aj I A^w*jJ I Ajyls I = Js» 


! IS'1£U 4dla « a ^y y**yJl ^Ip a^jj J ill Ay- lit y! — *\ 

y« ^LjJl 4_P A_wwk*jJl Aj yL» jJlj I ojl yi-l yL*J 

jlj LSISU Ajikio ^y tj, j $ .til j>t^si\ o yj, 11 a-;_l_J ! j A^-bll j_sa>L*JI ^_aI 

^1 Sj-iu Ji iJikli oJla ^y y j g All yvJl ijwJ ^y y* */-Ao ^1 j_>- 

l _y U j .(R^ = • , AO) a’^U-l 5jj_SJdl 4 *j^UI! j^Lx . Jl 4_^*i 
«-* «— *-» A, ,. -» , S' A — w>-Uil C->l o*I_A 


S' 

a -U./a ^-1 aJV^ J iwnJfti jS Uyl jlj ( * , * * ' \ ) t_fl aJLoJL?-|j (Y 0 £ , AV £ ) 
^obJl ^y i— 'jjjbl iy-LLl J! Ayjfcl ^^Lp UU • , * o ^ y^w» jip 

pJLjtll io-J ^_y iowJ OjLit US' A^S" L _^ip 

a_oL/?.„->-VI aJ^LaU oU ( JjJU>>) AJliLvvll ol j J .j3 3xil f-J_>JL) 

Jlp j LSl^vJ A.aiai.>> ^y ^ j g j_>w Jl ^y ^jlaj 

: JBy>Ul 

^i_^..((i)' ,vO-(0)v ,rv+(j-)' ,tt+( c )i,ao+) ,m) = c 


-rr- 


• O* 

.Aj jt\,\ 4j>-jjJb Ojl j^-\ A>-j5 )a^> jiLo — ^ 

. jJl /T^_»* /<bjl ol ^LxJi^U (_£ j^oJl 

. Apb^Jl / pS —> 4j jg •". ll ^IjjJl AP^*< 1 = j 
■ Aj t ^ ^ I ■ W> 1 I ■J?2 p*A’^«*L I -J^ 


: s ojII 4ahu ^ jA-iil a*- jj-dl i^ldl j^sL*Jl y I -V 

£l_*_^l j ij\ j^~\ ol> jJLl jjl ^jj>-j AJiL*_« (Jjwiaj ^jbii ota 

A^£ ^^ip (aJI&oII Ol A j £- bjJl APj-xJ A-^jJl Ajj]?jJIj 

j_3*oJl <L»-i ^ 1 /.AV ^yll^-^- ol^j ( J-oJLaI I j_*_*iil) 

aj j^Jtil <u>-Lil ^3 ^~*-lll <_yH AS ojj^ll Ojll A. aW .a ^Jb l 

^L*_J^I j ojl j-J-l / A-^-oJfci ^^Ip ~L_Sj>j bTj •( R^= * , AV) o*>LpI 

0 vv , ru) v^ji ^bji ip^> j a_3 ^i j ,^-^oJi 

aJVjJI {J, jOw» JllP AJlwa>-j A-l^i jb jj*b/l IAa jlj ( * , * * * ^ ) O aJUo~!j 

a-^ 5 ^JbJl ^ ( 4 Jlii 1 ~.il ol ^Jcdl) A^Uil j^?LaJI JUaI ^^Ip Ubj * , * o 

pJl*ll jjJuii <L*_J ( _ ? ip j a_4jT i«5Ls<3L?-^/l j^jLaII ^~_s OjLil L*5 ^>oJl 

a .i l ./» -> ~y 1 ibl*II tjLi (t^Jj (JjJL^-) aJloJ J ol j j . /3» ti.l f-jj>*JJ 

AjJJllI 4.4 lal* ^ (_£ j^jJl ^ Lg^l-Xpx^<1j I^XpLwS (_5^^ 

! ^bJl ^>*jJl ojj^lt 

^(tu , * i +<i»)N , oDMO)*, t'+(o^' ,vs+(^)' • . w) = o 

(V)^ 

,-_U_j >*r^' = ° 

.Aj ^Xll 4i^j»\JL> j g --- ^ Ojl A>- \aj*h jpJ* — ^ 

jJl /Y /ajj! j-^-I ol ^y^M-oOJl t > ) l Ja^«_^dl = jji 

. AP LvJ I / i ^b jJ I AP j*tt — j 


-TV- 



. ( /• ) I <L^oJ ! Aj ^0 j J I y-.A — Ja 

; ^ — ojliaJl 4.a JaO > ^ ^oJl i^Lil ^^lodl J > I -A 

^-*-**'^1 j S'jlj-^-l oL>- ol ^1 p ^JUcdl ^Jl 4J^Ln_4 ( j- -Ux ^jLo Jjj 

(_5^ ^ (<liO~i! Ol^i-lil) ^LjJl ipj— «J A^-wjJl jJij ^~w*JL)l 

^ */^ * c^'j^ ^ J * — ijUaJl <uko> ^ (wLwdl ^-^i!) (J j-g-OJl i-_*5 

OjjS'Jll A^bll ^ ^ ;? jcj| ^Jl ^yujl J>^S\ 4~oS Ji j-JcJl 

.(R^ = * , ^ » ) o^pl 

‘l^d ^-Lp OjI j^ixxil 4^o_& I ^lp aS”^ j L*r 

jjlp 4_JUa^-J 4 JM .5 oli L^l j (•,*«• )) ci <JUj^Ij (f^.lU) J 

^ f, if 

If-bjj jjA_5j ^ ol jJtxil iwoJ&l ^lp Ull) * , * 0 aJ'J jJI ^ y^a 

.(1 pJj JjJj>-) 4-Ul~-_Ll oi j j.*/3>A\ f-J->JJ ^JL*il jjJLaJ <U-J> ^Ip 
<_ s® l£ ji • > '** ^ y Lg^al a^j! v?,>-^y I aJ^IaII old 

• Cp 5 ^ l^jl^ fj k— 4jllaJl <UtIaX» 

^L_*_<orv,vr+a)‘ ,io-(0)a,v^+(^). ,n+( c n,Ao) = o 

(A)^ j 

:o!^- 

• p-U-j = O 

.AjjXll i>- jjJL (_£ ®jl ^-1 Ja~- ^ 

■f ^ (*— ' oljA^JU I ^LaOi^AJ ^ j -g-jJl Ja^»> jxil = ,j^ 

. ipLJl / _ j ^L» jJl ip Ja^ jXa = j 

XI) ^ ««■» 1 1 A*»*^**J I Aj .L? I ,^ii-i-*j ^ wQ — - ^2? 


-T*- 


<JU>^JI lJu& J Lg_Jl J ^Jl i-oL^a-?-Nl ^M:>L*il ijc-^ J 

^ - ■> .il l ^bt-J^lj ojl jJ-\ oL?-j^ <lUij (A- \ itaL*.*) 

J _^>{^*}\ Lg_J Jl jJo ^Jl ol JJ Aj _^ jJl J' APj-~-J ^! JJ'j 

J Ul J*P ljlj-1 J cJ'j ^b-^' 6 - Ut> J ^*^>«^-3l V* - ^' 

(^ \ <\<\ ^ ) S^pj (^ <Uo) J>LJIj * ) £*■*% (f ^ v< \) o^Jl 
^isUaJlj ( f > ^AY) Sj^iil AJu-dl J ( r ^ <UY) 1 — S'liL-j ( r > <UV) JSL^J 
5j.jl*_») aJUi>)H c/^Ull J-JaJ J-5j • ( J ^V“l) 

>~i3lj J>>' 3* >^ 1 ^ 3* ciy Ji< A "V^ 

oN^L*-i.l djauxljj Ojj-Ldj J (_£3Jl <£ j -fr-^ l j- >s -r-^ ^- <> -- 9 J^" J’J - ^ 3* 
J*_jl dJJi-5 • J’ J~' J-* lSj- 4-*^' J*-r^ ^-c 9 ^-’'“ s * a? "^' 

Ja cC-»'y^l*-U aJa—Ijj Ojj-iiJ j*J (_£3J! J*jl jr^ J* J"l 3* 

J (^JlII (j Jl J*J1 J '*• J> JJ Cr* -r*^' 

a gll iLkv- J U^~j J j3Jl aJLv 2^)/1 oM^Uil Zk~>\ji o^j-U: 

ju^io > Wjnj \ > jay- jj- ji^isiyij i^is^j 

j^_ji ^ j>jJj ^ ti y-^i J* J • J L^' 

i ' -) g -■ (J JJl J-*<aj J 4_jL^2P-Nl CjN^LaII Ja-Jjj o-b-L^ 

t Jlj^l ,> (JU n i J njA Jl SjJ^I ^'j 5 j^j J>ljl 

o^jAi: pJ ^ JJl Jy>^' Ji J* J“l tlr 4 ^ 

Sj^JlI AJjJlil J (7Ai , 0 *) O j-o-fJl A^iaJ^ J /-^ * ^ J-^l Jl ^ J 

(^iJl J^-Jl Jl J> j-^-l (j^ ^ ^ ^ ^ 

^Li'yi A-ikv- J 7^0 ^ JlpLJI 4-j-jj^-JI o'y^L*il ik ^. \jt oji^ 
UAA, V) JL^j(7^,o0 5>^j( 7^,VO J^J'jCMn, V) 
.(o^Jj^X/^o, v)^ikiij(7u,roi5^j 
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IcULl 


^ ji\j oU-U^~.Nl J! i-ljJJI «j-* ^ oaLS 

: ^bJl ^JLp L$. t .. t . » ly 

d_P ^ 4_wwm<<JlJ| i j& jJIj o j ^ p-y *■— ^ 

I A&Uil a_~. jjjil jisLi! y> J! A_ik^. y i^S-^ 1 ' 

y3 t(_£ y>4 ^1 ip- y> y*yU ia_^.yil i*p wii^t-. U5 .ioyuJl 

iiky» yii t(_$ y>4 J! ip- y» J-^d 4 -i^ a ~ 4 

Jl J^L, Lw (jjur AV) O^UI JJ yydJ y y-1)' J^yU J^x. S^yil yjil 

.(jju r rr) isi£- ik>^ y ^ 

y iyJJl o j \ yil oLp-jAj Lyj LI^jJ UsLJjJ yy-^' y^' -^-y 
• , <\ £ ya yjjJLdl jjJyJ isL: j^M i«y o^-jly Ji-® i^jj^il 

^yjJl yyjt JaJy Jills' .Sjyll ijjdl iik^ y * , AAj ^JliSlI a^ y> 
isljj^l i^i jly Ais £U-i)ll ^IJUjLl^IUpLJj! 

.^yL ^1 iikl^ y * , V“ljo jyll ijAll A,a k - . ^ y * , ^ uy yjp icd! yi_fl 
C^>-jl y Jiii AP j-y Lfly-s^j Ljl>tj| UpU jj (_$ jp^ ^ a c J y ^“Tr! 

♦ , • 1j oj yil iojJ.1 iaja^ y * , 1 * y^ yyi^l y^ -^LyNl J-*^ A<y 

1 a <> 4 . - --il l 4j ^0 ^jLi L wwix L1pI_~j j\ Jl i a ^Jj-Jj • 0 J~T^ A o\s-,A ^y 

JuLi ijjJa jJlj y>*_y]l yj (J- 4 ^-*- 4 i-«-y C^>-jly 

* » V'l- uy. i;r^^ <£ y^^' iy J'*'-*-'’ ^ "^^j'y 

.(wijUaJl Afliay <y * , A*\— j aaIsLo ^y 

^Jl i &j~» j i jb j}\j j o jlyi-l cjU-j^ yl k_ii>o — T 


-TV- 



AjilaJJ* c ^ y>-\ ^ \ a_a U u» y» ^ j g --X ill ^ P 

J' y*~ J! (R^) ^xsXJij o>^j ^MiShj 

J»L*_^> u^-J J^2 j Lw .^1 j-x3l # ,Vj*,Vj*,^*j*,^Y 

J'j-^ <J! °jj-^' J-SL-^j cr^W^' u^ t/ XL-Jj)M 

. Jl yj] ^ * , AVj • , AO J • , AAj * , A<\ 

•UjLj^-j.5 ^jI (jl j_5^' 4_~<>_Jj.Ull (JjJsllLl -<v >- ^3 t_3 ei (JwU “ 1 

<Lul./3>- j aJV. 5 ^Ljj! A_P j~»J Aj jb ojljXl 

. * , • o aJNjJI <j jZ~a jlp 


pj ^ill ^Jbcdljl <L$U*a5»-Vl uujI jXl y? — ® 

Lgjl O^Ull oJlA Jj« J a~> ^jLu) cJ.5 JL3j (A— \ aJ^Lj^) Lg_ J] jjJl 

aXLs< 3 j j& j_ 9 j A*xjjjdl j^hll ^ ^ ^Ji ^>e_ujl Jj«a>uJ aX-Lv? 

^jslUjJll A_gjl_UXl A JjJslUaJJ ojjL^il ^lp (j) • X ~U 
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! <Loj*Jl <uJUL ^>4 jA \ Sfjl 

^ j Jom » ^jdl ji J_ajJ aJUI J_^P vL^>s_« t^jil ~ ^ 

4l?x_a l<*_3 jjLaAj tl)E»Jo j2b AjjULo <Lo j_*_»~Jl A_u jjJl A_^JL^il ^ ^_>*-_lll 

A * ^ —V 0 f ^ jJl*Jlj <—>1.3^1 — JjJjdl J-P i^llll 4 jc«L>- 

t(^ \ ^A*\) (Jjjli i^UjLIIj Cr*-^ 4 (_5*i^r^ — ^ 
.(jLJ tOj j*J 4<L*^abM »wol jJl jE l^_£ jjl ivujjjfc ££^Co j 
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